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This invention relates to centrifugal pumps, and
more particularly to.a centrifugal pump arranged
to pump liguids.at a constant pressure under.con-
ditions of varying rate of flow -and at varylng
‘pump speeds.

. A'main object of the mven’mon is to pr ov1de a
‘novel.and improved centrifugal purap which will
provide -substantially constant: pressure under
varying rates of liquid flow and under conditions
of varying pump. speeds, the pump being very

~simple in construction, being reliable in- opera-

tion, and being especially suitable for use with
-internal:.combustion engines, for example engines
of the type equipped with 'a float type carburetor

wherein constant inlet pressure-of .a liquid fuel -

is required. ... .

A further object of the mventlon is to provzd
an improved centrifugal pump adapted to pro-
- vide a:substantially .:constant outlet pressure un-

der conditions of varying rate of liquid flow and

at varying pump speeds, the pumps heing inex-

“pensive -to manufacture, being Tugged in -con-.

.struetion, being easy to_take apart for cleaning,
-and-being easy to install in -a fuel supply system.
Further objects and advantages of the inven-
-tion will become-apparent from the following .de-
scription and claims, and from the accompanying
~drawings, wherein:
Figure 1 is a vertical longitudinal cross sec-

tional view taken through an improved centrif- .

ugal pump constructed in accordance with the
present invention.
. Figure 2 is a vertical cross sectional transverse
‘view taken on line 2-—2 of Figure 1.

Figure 3 is.a cross sectional view taken on llnP
3—3 of Figure.l.

Figure 4 is.a cross sec‘mona] view taken on lmﬂ
-4—4 of Figure 1.

Figure 5 is 4 transverse ver tical cr oss sectlonal

view taken through the enlarged main body por- .4

_tion of the pump housing, said view being taken
on line 5—8§ of Figure 1.

PFigure 6 is a cross sectlonal detau v1ew of the
enlarged portion of the pump housing, said view
being taken on line §—8§ of Figure 5,

Figure 7 is a fragmentary side elevational de-
tail view of the movable pressure regulating disc
employed in the improved pump of Figure 1,

Figure 8 is an enlarged front elevational detail

view of the movahle pressure regulating disc em- 5

Ployed in the pump, as illustrated in Figure 7.
Figure 9 is a rear elevational detail view of the
_movable pressure- regulatmg disc of Figures 7
. and 8.
Figure 10 is an enlarged cross sectional detaél
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view taken-on line 18—19-of Figure 5 showing the
pressure regulating disc in its normal position.
‘Figure 11 is-a view: similar to Figure 10-kut
showing -the ‘pressure- regulating -disc moved to
& position wherein the clearance adjacent the re-
tary pump and impeller bladeshasbeen increased
under the influence -of an increase in discharge
pressure in the pump, whereby the pressure may
be returned to its normal inlet pressure value:
Referring to the drawings, the pump comprises
a main cylindrical body 11 formed with an en-
larged annulay forward portion 12 $aid annular

"portion 12 being provided with the inwardly ex-

tending radially directed ribs 3. Any desired

number of ribs may ‘be employed, four Tibs being

shown ‘merely by way of example, the ribs being
equally spaced -around the ‘axis of the housing.

“Secured to the enlarged annular portion 'I2 by

means of -the spaced peripheral bolts 14 ‘is the
flanged head or -cover 15, a suitable annular

-gasket 13 being interposed between the meeting

edges -of -the head (5 and the enlarged housing
portion 12. :

Secured axially in the rear portion‘of the hous-
ing 1 is a shouldered bearing sleeve-11, and ro-
tatably mounted in said-béaring sleeve is a ‘shaft
18 which extends rotatably ‘and sealingly through
a ‘gland 18 provided centrally in the head I5

“Designated at 20 -is an impeller which is rigidly

secured -on the shaft 18, as-by means-of a key 24,

‘said impeller bemg prov1ded \mth the radm,l 1m-
peller blades 22.- k

Slidably mounted on the reduced forward: por-~

“tion of the bearmtT sleeve {71 is a sleeve mem-

ber 23 carrying in its forward end an annular
drum member 24. Integral with the drum mem-

_ber 24 is the annular disc element 25, said disc
_element bemg rearwardly flanged at its penph-
-ery, as shown at 26, and Being outwardly flanged

at the end of the annular flange 26, as shown.at
21. The drum 24, disc 25, flange 26, and flange

.21 are notched radially, as shown at 28 and
slidably receive the ribs 13.

This prevents ro-
tation of the flange .25 and the other elements of
the pressure regulating disc with respect to the

Jhousing {1 but allows said pressure regulating

disc to move. axially in the housing. As shown in
Figure 1, a washer 29 is mounted on the shaft
{8 and held.in position by a stop ring 30 secured
on said shaft, the washer acting as a stop means
to limit forward movement of the drum 24 by

_engaging the: front wall of the drum, as shown

in Figure 1. The annular peripheral surface of

.the drum. element 24 extends rearwardly beyond

the rear wall of saxd drum element, as shown at
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31, and thereby defines a seat or recess facing
rearwardly in the housing {f to locate the end
of a coil spring 32 mounted axially in the hous-
ing il and bearing at one end in the afore-
mentioned recess seat and bearing at its other
end in a recess seat 33 formed in the rear por-
tion of the housing. Spring 32 therefore biases
‘the pressure regulating disc assembly compris-
ing the disc 25 and its associated elements to a
position closely adjacent to the rear edges of the
impeller blade 22. When the fluid pressure in the
impeller space of the head (5 rises above a pre-
determined value, said fluid pressure acts on the
pressure regulating disec member and forces said
disc member rearwardly against the force of
spring 32, thereby enlarging the clearance space
adjacent the impeller blades. This permits the
fluid pressure to restore itself to a predeter-
mined stable value, determmed by the strength of
the spring 32.

Designated at 34 is an outlet conduit connected
to the wall of the enlarged portion 12, said con-
duit being in communication with the impeller
.space of the pump. Designated at 35 is a liquid
supply conduit connected to the rear end of the
housing by means of a threaded fitting 36, the
inner cavity 371 of said fitting ecommunicating
with the forward portion of the housing by a
longitudinally extending passage 38 formed in
the housing (i. Liquid may therefore flow into
the housing through the conduit 35 and through
the passage 38 to the bore of the housing I1,
shown at 39, and then through the radial slots
28 of the pressure regulating disc assembly and
the ports 40 to the portion of the impeller 29
between the impeller blades 22 and adjacent to
the shaft 18. The shaft 8 is driven by any suit-
able source of power, such as by being coupled to
the crank shaft of the internal combustion en-
gine with which the pump is being employed,
and the rotation of the impeller blades 22 causes
the liquid to be rotated and produces centrifugal
force on the liquid, thereby creating a relatively
high pressure at the outer portions of the im-
peller. The degree of this pressure is controlled
by the spring force on the pressure regulating
disc 25, and as a result of axial movement of the
disc 25 thereby changing the amount of clear-
ance between the impeller blades 22 and the
pressure regulating disc member and more par-
ticularly between the edges of the blades and
the disc 25, and, as above described, when the
pressure rises above a predetermined value the
disc is moved rearwardly increasing said clear-
ance and allowing the excess fluid to return to
the inlet pressure chamber 44, thus allowing the
discharge pressure to be stabilized at a predeter-
mined value. Therefore, the pressure is main-
tained at a relatively constant value at the out-
let conduit 34 under conditions of varying rates
of fluid flow and also under conditions of varying
speeds of rotation of the impeller shaft 18. For
example, when the impeller speed increases to
‘an excessive value, the pressure regulating disc
moves away from the impeller, thereby permit-

ting the internal circulation of the liquid from
the high pressure region of the impeller to the
low pressure thereof, thus alleviating the exces-
sive increase in pressure caused by the increased
speed of rotation of the impeller blades. By se-
lecting a suitable value of spring force of the
spring 32 a desired maximum pressure of liquid
in the outlet conduit 34 may be maintained. Fig-
ure 10 shows the position of the pressure regu-
.latmg disc member relative to the enlarged hous-
ing portion 12 when the impeller is at rest or is
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rotating at an idling speed, thereby providing an
output liquid pressure equal to or below the limit-
ing maximum value. Figure 11 discloses the
pressure regulating disc member in its rearward-
ly moved position responsive to high speed rota-
tion of the impeller or other conditions tending
to increase the pressure in the impeller space
above the limiting value. It will be noted that in
the position of Figure 11 the clearance space be-
tween the. transverse plane of the rear edge of
the impeller blades and the annular disc ele-
ment 25 has substantially increased with respect
to the conditions shown in Figure 1.

The rear wall of the drum element 24 of the
pressure regulating disc member is formed with
a plurality of openings 49 to provide substan-
tially free flow of the inlet liquid from the rear
portion of the bore 39 into the space 44 adjacent
the central portions of the impeller 28. The
inner portions of the slots 28 also serve as pas-
sages for allowing the liquid to flow through
the pressure regulating disc member.

It will be noted that the ribs 13 divide the
liquid discharged from the impeller into sep-
arate chambers. Since it is desired that all
chambers contribute to the discharge of the
liquid through the discharge conduit 34, slots 4l
are formed in the ribs adjacent the inside pe-
ripheral wall surface of the enlarged housing
portion {2, thereby constituting means for con-
necting all of the chambers defined by the ribs
13 to the discharge conduit. The ends of out-
wardly directed flange 2T of the pressure regu-
lating disc member is set back sufficiently so
that the openings 41 will not be obstructed at
any time by the pressure regulating disc mem-
ber, as shown in Pigures 10 and 11. In Figure
10, the flange 27 just clears the rear end of the
slot 41, and in Figure 11, the flange 27 has moved
rearwardly from said slot 41. The effective area
of the pressure regulating disc member is not
decreased by sefting back the flange 27 in the
manner above described, inasmuch as the pro-
jected area of said pressure regulating disc mem-
ber remains the same.

As shown in Figure 1, a lubrication passage
42 may be provided in the rear portion of the
housing 11, whereby lubricant may be admitted
into the bore of the bearing sleeve 11,

It will be further noted that the fitting 36 is
formed with opposed flat surfaces 43, 43, facili-
tating engagement of said fitting by a wrench
when it is desired to take the pump apart for
cleaning or repair.

While a specific embodiment of a constant
pressure centrifugal pump has been disclosed in
the foregoing description, it will be understood
that various modifications within the spirit of
the invention may occur to those skilled in the
art. Therefore it is intended that no limitation
be placed on the invention except as defined by
the scope of the appended claims.

What is claimed is:

1. A centrifugal pump of the character de-
seribed comprising a cylindrical housing, an an-
nular enlarged portion at one end of said housing,
a shaft rotatably mounted in said housing, a
plurality of impeller blades carried on said shaft
in said enlarged portion adjacent the end wall
of the housing, a plurality of inwardly projecting
radially extending ribs carried by the interior
wall surface of said enlarged portion, a pressure
controlled disc member slidably mounted on said
shaft and extending adjacent o said blades, said
disc member being formed with radial slots in
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which said ribs are slidably receivable responsive
to axial movement of said disc member, such
axial movement occurring when the fluid pres-
sure created by the blades exceeds a predeter-
mined value, whereby increased clearance spsace
is provided adjacent to the blades to reduce the
fluid pressure, spring means biasing the dise
member toward the blades and opposing axial
movement of said disc member, said housiug
being formed with a fluid admission passage
extending to the central part of said enlarged
portion, a fluid outlet conduit connected to the
side wall of said enlarged portion, said ribs being
formed with longitudinal slots adjacent the in-
terior wall surfaces of the enlarged portion, al-
lowing substantially free flow of fluid through
the ribs, stop means on said shaft limiting move-
ment of said disc member toward said impeller
blades, said spring means comprising a coiled
spring surrounding said shaft and bearing be-
tween said disc member and said housing and
arranged to oppose movement of the disc mem-
ber away from said impeller blades.

2. A centrifugal pump of the character de-
scribed comprising g cylindrical housing, an an-
nular enlarged portion at one end of said housing,
a shaft axially and rotatably mounted in said
housing, a plurality of -impeller blades carried
on said shaft in said enlarged portion adjacent

the end wall of the housing, a plurality of in- *

wardly projecting radially extending ribs car-
ried by the interior wall of said enlarged portion,
a pressure controlled disc member slidably
mounted on said shaft and extending adjacent
the blades, said disc member being formed with
radial notches in which said ribs are slidably
receivable responsive to axial movement of said
disc member, such axial movement occurring
when the fluid pressure created by the blades
exceeds a predetermined value, whereby clear-
ance space is provided adjacent the blades to
reduce the fluid pressure, spring means biasing
the disc member toward the blades and opposing
axial movement of said disc member, said hous~
ing being formed with a fluid admission passage
extending to the central part of said enlarged
portion, and a fluid outlet conduit connected to
the side wall of said enlarged portion adjacent

one of said ribs, said ribs being formed with |

longitudinal slots adiacent the interior wall sur-
face of the enlarged portion allowing substan-
tially free flow of fluid through the ribs to said
outlet conduit.

3. A centrifugal pump of the character de-
scribed comprising a cylindrical housing, an an-
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nular enlarged portion at one end of said housing,
a shaft axially and rotatably mounted in said
housing, a plurality of impeller blades carried
on said shaft in said enlarged portion adjacent
the end wall of the housing, a plurality of in-
wardly projecting radially extending ribs car-
ried by the interior wall surface of said enlarged
portion, a pressure controlled disec member slid-
ably mounted on said shaft and extending ad-
jacent to said blades, said disc member being
formed with radial slots in which said ribs are
slidably receivable responsive to axial movement
of said disc member, such axial movement oc-
curring when the fluid pressure created by the
blades exceeds a predetermined value, whereby
increased clearance space is provided adjacent
to the blades to reduce the fluid pressure, spring
means biasing the disc member toward the blades
and opposing axial movement of said disc mem-
ber, said housing being formed with a fluid ad-
mission passage extending to the central part of
said housing, said disc member being formed
with a passage therethrough, communicating
with said enlarged portion, g fluid outlet con-
duit connected to the side wall of said enlarged
portion, said ribs being formed with longitudinal
slots adjacent the interior wall surfaces of the
enlarged portion, allowing substantially free flow
cof fluid through the ribs, and stop means on
said shaft limiting movement of said disc mem-
per toward said impeller blades, said spring
means comprising a coiled spring surrounding
said shaft and bearing between said disc member
and said housing and arranged to oppose move-
ment of the disc member away from said im-
peller blades.
GEORGE WILLIAM ELY.
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